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XAPAKTEPUCTHUKA COAEPKAHUA HIKOJIBHOTO U MYHULIUITIAJIBHOT O
JTAIIOB
OusmMnuaznHele 3a1a4¥ TEOPETUYECKOTO Typa OOBIYHO OCHOBaHBI Ha MaTepuaiie 4 pa3nenos
XUMHH HEOPTraHUYECKOH, aHAIIUTUYECKOM, OpraHMYECKON U (PU3NUECKOM.

W3 pa3gena HeopraHMYeCKO XUMHUHU HEOOXOAMMO 3HAHUE OCHOBHBIX KJIACCOB COEIUHEHUH:

OKCHUJIOB, KHUCJIOT, OCHOBAaHHM, COJIEM; WX CTPOCHUS M CBOWCTB; CIOCOOOB TMOJY4YCHHS
HEOPraHMYECKHX COCIMHEHHH, HOMEHKJIATYPhI, MEPUOJUYECKOTO 3aKOHA U IMEPUOIUUYECCKOU
CHUCTEMBI. OCHOBHBIX 3aKOHOMEPHOCTEH B MI3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCTUHEHUMN.

W3 pasgena  aHAIWTUYECKOW XUMHUHM  CIIEAyeT 3HaTh KAadyeCTBEHHBIE  PEAKLUH,

WCTIOJIB3YIONIMECS NI OOHApYKEHUsT KAaTHOHOB M AHUOHOB HEOPraHMYECKHX COJIeH; YMeTh
MIPOBOJIUTH CTEXHOMETPHUUECKUE PACUETHI U MOJIH30BaThCs JAHHBIMH 110 KOJIMUYECTBEHHOMY aHAJIU3Y
OTIMCAaHHBIX B 33/1a4€ BEIIECTB.

U3 paznena opraHuyeckod XMMHH TpeOyeTcs 3HAaHHE OCHOBHBIX KIJIACCOB OPraHUYECKHX

COCIMHCHUH: aJKaHOB, ITUKJIOQJIKAHOB, aJKEHOB, AaJKWHOB, AapeHOB, TaJOTeHIIPON3BOIHBIX,
aMHHOB, CIHUPTOB H  (EHOJOB, KApOOHWIIBHBIX COCAMHEHWUW, KapOOHOBBIX KHCIOT, WX
MPOU3BOAHBIX  (CIIOKHBIX 3(HUPOB, IMOJUMEPHBIX COCAWHEHHM), HOMEHKJIATYPHI; H30MEPHH,;
CTPOEHUSI, CBOMCTB U CHHTE3a OPTaHUYECKUX COCTMHEHHUI.

U3 pazpmena ¢u3nveckodl XMMHHM HYKHO 3HaTh CTPOCHHE BEIIECTBA: CTPOCHHE aTroMa M

MOJIEKYJIbI, THUIBI M XapaKTEpUCTHUKU XUMHUYECKON CBSI3M; 3aKOHOMEPHOCTH IPOTEKaHUS
XMUMHUYECKHUX PEAKIIHI: OCHOBBI XMMUYECKON TEPMOJAUHAMUKHI U KUHETUKH.

B nporpamMmy 3KcriepuMEHTaIBHOTO Typa BXOIST

1) npakmuueckue HaeviKu, HeoOX0O0uUMble ONA padOMbL 6 XUMUYECKOU J1abopamopuu
B3BCILIMBAHUC (AHATUTUYECKUE BECHI); M3MEPEHHE OOBEMOB JKHUAKOCTEH C MOMOIIBIO MEPHOTO
UWIMHAPA, TUIETKH, OIOPETKU, MEPHOU KOJIOBI; MPUTOTOBJIEHUE PACTBOPA U3 TBEPJOTO BEIIECTBA U
pacTBOpUTENS, CMENIMBAaHUE M pa30aBieHHE, BbIIApPUBAHHE PACTBOPOB; HATPEBAHUE C MOMOIIBIO
TOPENIKH, JJIEKTPUYECKON IJIUTKM, KOJIOOHAarpeBaresis, Ha BOJSHOW M Ha IiecyaHoil OawHe;
CMEIIMBAaHME W  TepeMElIMBaHUE KUAKOCTEH, MCHOJIb30BAaHME  MArHUTHOW  MEIIaJKH,
MCIOJIb30BaHKE KaleJIbHOW W JENUTENbHON BOPOHOK; (PUIBTPOBaHHE Yepe3 IMIOCKHH OyMa)KHBIN
bunbTp, PUIETpOBaHME UEpe3 CBEPHYTHINH OyMaXKHBIN (DUIBTP; MPOMBIBaHHE OCAJIKOB Ha (QUIIBTPE,
BBICYIIIMBAHUE OCAJKOB Ha (UIBTPE, MEePEKPUCTAIUIM3AIUS BEIIeCTB M3 BOJIHBIX PACTBOPOB;

BbICYHIMBAHUEC BCUICCTB B CYINJIBHOM Hma(by, BBICYHIMBAHUEC BCIICCTB B SKCHUKATOPEC,



2) cunme3s HeOpP2aAHUYECKUX U OP2AHUYECKUX 8eU4eCn 8. CUHTE3 B IUIOCKOJIOHHON KOJIOE, CHHTE3 B
KpYIIIOJOHHOH K0J10€, paboTa ¢ BOJOCTPYHHBIM HacOCOM, (PHIIBTPOBAHKE Yepe3 BOPOHKY broxHepa,;
anmaparypa s HarpeBaHUs PEaKIMOHHOW cMecH ¢ aedierMaropoM, ammapar Ui MeperoHKd
KUJKOCTEN MPU HOPMAJILHOM JIaBJICHHH,
3) KauecmeeHHbBII U KOAUYECHBEHHDBLI AHANU3 HEOPZAHUUECKUX U OP2AHUUECKUX GEUleCH .
peakuuu B MpoOupke, OOHapyKEHHE KAaTHOHOB M AHMOHOB B BOJHOM pAacTBOpE, TPYIIOBBIE
peaKkuuy Ha KaTHOHBI W AHUOHBI; HJCHTU(UKAIMA SJIEMEHTOB IO OKpAIIMBAHUIO TUIAMEHH,
KaueCTBEHHOE OTPE/ETIEHNEe OCHOBHBIX (DYHKIIMOHAIBHBIX TPYII OPraHUYECKUX COCIUHECHUH,
TUTPOBAHUE, TPUTOTOBIICHUE CTAHAAPTHOTO PACTBOPA; KUCIOTHO-OCHOBHOE TUTPOBAHUE, LIBETOBBIE
Mepexoabl HHANKATOPOB MPU KUCIOTHO-OCHOBHOM aHAJIN3E,
4) cneyuanvHbvle usMepeHUs U RPOYEIYPbl: N3MEPEHUE KHCIOTHOCTH cpebl pH-MeTpoM,
5) ouenka pezyibmamoe. oneHka NOTPENIHOCTH KCIIEPUMEHTa (3Havanue nupbl, rpadukn).
LlenTpanbHasg npeaMeTHasE METOANYECKAsE KOMUCCHUS M0 XUMHUU Bcepoccruiickon OMMITHa bl
mkoiapHUuKOB (L[IIMK mo xumum BcOIll) HAcTOATENHHO COBETYEeT BKIIOYATh XHMHUSCKHI
OKCIIEPUMEHT Ha IIKOJIPHOM W MYHHIIUTIAIBLHOM IJTame, MYCTh JaXe STOT HKCIIEPUMEHT Oynet
COBCEM MPOCTBHIM. JTO KpallHE Ba)XXHO JUIsI TOTO, 4YTOOBI ydYalluecs OBJIAJEIH OCHOBHBIMU
7abopaTopHBIMU ~ ONEpalus MU U OTpaboTalnu OSKCIepUMEHTalbHble HaBbIKM. [loHUMaHME
TEOPETUYECKUX OCHOB HEOOXOIMMO, HO Ba)K€H M NPAKTUYECKUN OMBIT PabOTHI B XUMHUYECKOM

nabopaTopuu, BEIb XUMUA — IKCHEPUMEHMAIbHAA HAYKA!



ONUCAHME MOJIX0/10B K PA3PABOTKE 3AJIAHUH
MYHULUIIAJIBHBIMHU U PETUOHAJIbHBIMHU IIMK

[Ipu pa3paboTke OMUMMIHMAMHBIX 33/1a4 BAKHYIO POJb UTPAIOT Medicnpeomemuvle Ces3uU,
MMOCKOJIBKY CETOJIHS HEBO3MOXKHO IPOBOJIWTH IOJIHOIICHHBIE HCCICIOBAHUS TOJIBKO B OJHOU
oOmacti Hayku, HeM30eXHO OyIyT 3aTpOHYTHI CMEXKHBIC JWCHUIUIMHBI. 3HAHUSA MO (U3HUKE,
OHMOJIOTHH, T€OJIOTUH, Teorpadui U MaTeMaTHKE MPUMEHSIOTCS B PA3IUYHBIX 00JACTIX XUMUH.
HNuTerpanus mMaTeMaTH4ecKOM COCTaBJISIONIEH B 3aJaHUME MO XUMHUH, HAlPUMEpP, HH B KOEM
cllydae He yMaJseT «XHMHUYIHOCTHY 3a/1aud, a, HA000OpOT, CIOCOOCTBYET PACIIMPEHHUIO KPYyro3opa
YYaCTHUKOB  OJIIMITMAJBI, TBOPYECKOMY  pa3BUTHIO  3HAHWH  IIKOJBHUKOB.  Takue
«MEXTPEIMETHBIC» 3aJa4l YCHIIMBAIOT XUMHUYECKYIO COCTABJISIOIIYIO M ITOKa3bIBAIOT TECHYIO
B3aMOCBSI3b €CTCCTBCHHBIX HayK.

OnmuMnuanHas 3ajada — 3TO €AWHOE IIelioe. B Hee BXOAHWT YCJIOBHE, Pa3BepHYTOe
pelleHue, CHCTEMA OLIEeHUBAHMSI.

YcaoBus ONMMIMAMHEIX 32129 MOTYT OBITH COPMYITHPOBAHBI MO-PAa3HOMY: YCIOBHE C
BOIPOCOM WJIM 3aJaHheM B KOHIEe (IIPH 3TOM BOIPOCOB MOYKET OBITH HECKOJIBKO), TECT C
BBIOOpPOM OTBETA; 3aja4a, B KOTOPOW TEKCT YCIOBHS IPEPHIBACTCS BOMPOCAMHU (TaK 3a4acTyrO
CTPOSITCS 3a7a4i Ha BBICOKUX YPOBHSX OJIMMITHA/IBI).

OnuMmmuagHbIe 33]a49K TI0 XUMUU MOYKHO Pa3/IeIUTh Ha TPU OCHOBHBIX TPYIIITHI:
Kauecmeennwvle, pacuémusle (Koiuuecmeennvle) u IKCnepuUMeHmaibHole.

B kauecmeennvix 3adauax Moxxer moTpeOOBAThCSA. OOBACHEHHE HKCIIEPUMEHTAIBHBIX
dakToB (HampuMep, H3MCHEHHE I[BETa B pE3yJibTaTe pEakKiMH), pacllO3HaBaHHE BEIICCTB;
MOJyYCHHE HOBBIX COCIMHEHMH; TpEJICKa3aHWe CBOWCTB BEIIECTB, BO3MOXXHOCTH IPOTECKAHUS
XUMHYECKUX PEaKIUi; ONMHCAaHWE, OOBSCHEHHWE TEX WM HWHBIX SBJIICHHWH, pa3lelicHHuEe cMecei
BEIIECTB.

Kiaccuueckoii (hopmMoii KaueCTBEHHOM 3a/1auul SIBJISICTCS 3aJIaHUE CO CXeMaMH
(menovkamu) npeBpaiieHuii. (B cxemax cTpenku MOTYT ObITh HAIPaBJICHBI B JTFOOYIO CTOPOHY,
MHOT[Ia 1a)xe B 00e CTOPOHBI (B 3TOM Cllydae KaxkJA0W CTPEIKe COOTBETCTBYIOT JABa Pa3TUYHBIX
ypaBHEHUs peakiuii)). Cxembl peBpalieHnii BeeCTB MOXKHO KJIaCCU(DUIIUPOBATH CIEAYIOIIUM
obpazom:

1. Ilo obvexmanm.
& HeopraHu4eckue,
b. opranmueckue;
C. CMCIIaHHEIE.

2. Ilo ¢0pﬂ/t€ «yenovyku» (CxeMbl mozcym Obimb ﬂuHelZHblMu, pas3eenmeleHHbIMU.



3. Ilo obvemy u muny npedocmagienHoul uHghopmayuu

a Jlanbl Bce BemiecTBa 0e3 yka3aHHUN YCIOBUN NPOTEKAHUS PEaKIIHiA.

b. Bce wnmm Hekotopple BemiecTBa 3ammdpoBaHbl OykBamu. PasHbie OYyKBBI
COOTBETCTBYIOT Pa3HbIM BEILIECTBAM, YCIOBUS IPOTEKAHUS PEAKLUN HE YKa3aHBI.

C. BemectBa B cxeme MOJTHOCTHIO WJIM YaCTUYHO 3aliM(poBaHbl OyKBaMH U yKa3aHbI
YCIOBUS IPOTEKAHUS PEAKLIUNA U PEareHThI.

d. B cxemax BMECTO BEIICCTB JaHbI AJIEMCHTBI, BXOJIIUE B COCTAaB BEILECTB, B
COOTBETCTBYIOIIHUX CTEIEHAX OKUCIEHUSI.

€. CxeMbl, B KOTOPBIX OPraHMYECKHE BEIIECTBA 3au(PpoBaHbI B BUJIE OpYTTO-
dhopmyi.

Hpyroit gopmoii KadecTBEHHBIX 3aJay SIBISIIOTCS 3aJlaud Ha ONHCAaHME XWMHUYECKOTO
IKCIIEpUMEHTa (MBICICHHBIH AKCIIEPUMEHT) C YyKa3aHWEM YCIOBHI MpPOBEICHUS pPEaKIHid Hu
HaOJI0ICHUH .

B pacuemmnvix (konuuecmeennwvix) 3zadauax OOBIMHO HEOOXOTUMBI pacueThl COCTaBa
cMecH (MaccoBbIl, OOBEMHBI M MOJIBHBIA IMPOICHTHI); pacueThl COCTaBa pacTBopa (crnocoObl
BBIPOKEHHSI KOHICHTPAIMH, TPUTOTOBICHUE PACTBOPOB 3aJaHHON KOHIICHTPAIMH); PacuyeThl C
HCIOJh30BAHUEM Ta30BBIX 3aKOHOB (3aKOH ABoraapo, ypaBHenue Kianeipona-Meneneesa);
BBIBOJ ~ XUMHUYECKOW (OpMynbl BeIIeCTBa; pacyeThl MO XUMHYECKUM  YPaBHEHUSIM
(cTexromMeTpUYeCKHe COOTHOINCHHS); pacdeThl C KCIOJb30BAHUEM 3aKOHOB XHMHYECKOM
TEPMOJMHAMHUKH (3aKOH COXpAHEHHUsS SHEpruM, 3akoH ['ecca); pacueTbl C HCIOJb30BAHUEM
3aKOHOB XMMHMUYECKOW KHHETHUKHU (3aKOH JeiicTBus Macc, npaBuio Baut-I'odda, ypaBHeHue
Appennyca).

Yaie Bcero oJMMMUAAHbIC 3aJaHHUS BKIIOYAIOT B ce0s HECKOJIbKO THIIOB 3ajiady, T.e.
SIBIISIOTCS. KQMOUHUpegannuimMy, B 3amaue MokeT ObITh M30BITOK JNaHHBIX (TOrJa MIKOJIBHHUK
JOJKEH BBIOpAaTh T€ AaHHBIE, KOTOpPble HEOOXOAWMBI Ui OTBETAa Ha MOCTABJICHHBIM B 3ajaue
BOMpocC). MM B oNMMOMAAHBIX 3a7a4ax MOXET HE XBaTaTh [JaHHBIX. Torga IIKOJIBHUKY
HEOOXOIMMO T0Ka3aTh YMEHHE TIOJb30BATbCA HMCTOYHHKAMHU CIPABOYHONW HHPOpMaLUU H
M3BJIEKaTh HEOOXOJMMBIE JUIsl pelneHus AanHble. [locneanee kacaeTcs 3aJjaHHU 3a0UYHBIX TYpOB

OJ'II/IMHI/IaI[l.

' OYHOMY TYpPY IIKOJBHOTO M MyHUIMIAILHOTO 31anoB BcOILl MOTYT NpeimecTBOBaTh 320UHbIE
Typbel. OHM UMEIOT PENETULIMOHHYIO U OPUEHTALIMOHHYIO LIENH. 3a04YHBIN TYp IIKOJBHOIO U
MYHHUIIMIIAIBHOTO ATAIlA OJIMMITHAIbI MOKET OBITh COMPSHKEH € TOATOTOBKOM 1 3aIIUTON
pedepara Ha 3a1aHHYIO TeMy. [Ipu 3TOM npH o1ieHKe He0OXOAUMO YUUTHIBATH KOPPEKTHOCTD
LIUTHPOBAHUS, TIOJIHOTY cOopa MHPOPMALIMU, yMEeHUE 0000111aTh, CpPaBHUBATh, AaHAIM3UPOBATh,
JIeTIaTh BBIBO/IBI.



[IpumepaMu 3amad SKCIEPUMEHTATBHOTO Typa SBISIOTCS HEOONBINHE MPAKTHYCCKUE
paboThl HA pa3IUYCHHE BEIIECTB WM Ha MPOCTCUIIUN CHUHTE3, NMPUTOTOBJIICHHWE pPacTBOpa C
3aIaHHON KOHLEHTpALUEH.

VYcnoBus SKCIIEPUMEHTAIBHBIX 337a4 JOJDKHBI OBITh COCTABIICHBI TAaK, YTOOBI Y Y4allIUXCSA
MOSIBUJICSI MHTEPEC K DKCIEPUMEHTATbHOW XUMUHU. J[JIs MOCTHOKEHHWS 3TOM LeTu HEeoOXO0IUMO
OCBOGHUE  YydallUMHUCS TNpocTedimux JsadopaTopHbeIX omnepauuil. B gopmynupoBkax
AKCIIEPUMEHTAJIbHBIX 3aJJaHui  00s13aTEeIbHO JIOJDKHO OBITh 3aJaHUE OIHUCATh BBIMOJHEHUE
AKCIIEPUMEHTA, HAOIOICHUS TTPOUCXOISIINX PEaKIIUi U CIIeNaTh BBIBOJI U3 HAOJIOICHUN.
Memoouueckue mpedoeanus K 0TUMRUAOHBIM 3A0AYUAM.

Conepxkanue 3aJadd  JIOJDKHO OMHUPAThCsl Ha MPUMEPHYIO MPOTPAMMY  COJIEp KaHUS
BcOII cooTBeTcTBYIOMIEH BO3pACTHOM NapaljIeIiu.

B 3amauax HE0OXOIMMO aKTHBHO HCIIOJB30BaTh Pa3IMYHbIE CIIOCOOBI Ha3BaHWK BEIECTB,
KOTOPBIEC UCTIOIB3YIOTCS B OBITY, TEXHHKE.

Jlnst  ycmemrHoro pemieHus 3ajadd  HeoOXOJUMO HE TOJBKO W HE CTOJBKO 3HAHUE
(hakTHYEeCKOTO MaTepHuaia, CKOJbKO YMEHHE yJalluXCs JTOTHYECKH MBICIHTh U UX XUMHUYECKast
HUHTYULHUAL.

3amaya 10 KHA OBITH MO3HABATEIHHOM, OYUTH JTFOOOTBITCTBO, YAUBIIATS.

3amada J0mKHA OBITh KOMOMHUPOBAHHOM: BKJIIOYATh BOMPOCHI KaK KauyeCTBEHHOTO, TaK
U PacueTHOTO XapakTepa; jKeJaTelbHO, YTOObl B 3aJaue COJEPXKaJCs W MaTepuall U3 APYrux
€CTECTBEHHOHAYYHBIX JUCLUILINH.

3ajava J0JDKHA OBITH MHTEpPECHA (HE TOJBKO C TOYKU 3PEHHs 3aHMMATEeIbHOCTH). B Heil
JOJIKHA OBITH «M3IOMUHKa». [10 BO3MOXKHOCTH U 33/1a4¥, U BONIPOCHI IOJKHBI ObITH COCTaBJICHBI U
chopMyIUpOBaHbl OPUTHHAIIBLHO.

YcnoBue 3a1aun He JOJDKHO 3aHUMATh OOJIbIIE OJTHOM CTPaHUIbI IEYaTHOTO TEKCTA.

Borpocs! k 3a7aue A0KHBI OBITh BBIJENIEHBI U YETKO C(HOpMYTUPOBaHbI, HE TOMyCKast
JIBOSIKOTO TOJIKOBaHMs. Ha 0OCHOBE BOIIPOCOB CTPOUTCS CUCTEMA OLIEHUBAHUSI.

Peinenue 3agay. Hamucate pemieHue 3ajadu He Jierde, 4eM CoO3JaThb caMO 3aJIaHue.
Pemenne 10/KHO OPUEHTUPOBATH MIKOJIBHUKA HA CAMOCTOATEIBHYIO Pa0OTY: OHO JOJKHO OBIThH
Pa3BHBAOIINM, 00yJaronuM (03HAKOMUTEIBHBIM). BaXkHO, 4TOOBI 3a1a4l UMEITH OTPAHUYCHHOE
YHCIIO BEPHBIX PEIICHUN, U ITU PEUICHUsS OBbLIM MOHSATHBI, JOTUYECKH BBICTPOCHBI U BKJIIOYAIU
CUCTEMY OLICHUBAHUS.

Cucrema ouenupanusi. Ee paspaboTka - mpolecc Takoil ke TBOPYECKHM, KaKk HamuCaHUE

yCJIOBUA W pPCHICHHUA 3aJia4vu. Cucrema OLICHUBAHUA PCHICHUA 3ada4dd OIHUpACTCd Ha




MO3JeMEHTHBIN aHanmu3. OcoOble CIOKHOCTU BO3HUKAIOT C BBIOOPOM OIICHMBAEMBIX HJIEMEHTOB,
T.K. 3aJaHUsl HOCST TBOPYECKUH XapakTep M TNyTed MOJydeHHUs OTBETa MOXKET ObITh
HeckobKo. Takum 00pa3zoMm, aBTOpaMU-pa3padOTYMKaMU HEOOXOIUMO BBISBUTH OCHOBHBIC
XapaKTePUCTUKU BEPHBIX OTBETOB, HE 3aBUCALIME OT IyT€l pellleHus, WIM PacCMOTPETb U
OILICHUTH KaXKIbIH U3 BO3MOXKHBIX BAPHAHTOB pemieHus. CucreMa OIeHOK J0DKHA OBITh THOKOW M
CBOAUTH CYOBEKTMBHOCTb MpPOBEpPKM K MuUHUMYyMY. [Ipm 3TOM oOHa J0KHA OBITH YETKO
JNETEPMUHUPOBAHHOM.

Pexomenoayuu no pazpabomke cucmemuvl OUEHUBAHUSL:

1.  PemieHus 3a/1a4u JIOJDKHBI ObITH Pa30UTHI HA JICMEHTHI (IIaru).

2. B xaxaoM 3amaHUM 0aJUTBl BBICTABIISIOTCS 32 KXl deMeHT (1mar) perierus. [Ipudaem
0aJuT 32 OJJMH IIar pemeHust MOXKeT BapbupoBaThes OT O (pemieHre cOOTBETCTBYIOMIETO AIIEMEHTA
OTCYTCTBYET WJIM BBIIIOJIHEHO IOJIHOCTBIO HEBEPHO) /10 MaKCMMaJIbHO BO3MOXKHOTO Oajuia 3a
naHHbIA mar. Eciau ecTh OTAENbHBIE BEPHO BBHIMOJHEHHbIE YaCTHU PEIIeHUs 3JEMEHTa, OIeHKa
JISKUT OT HYJSL 10 MaKCUMAaJIbHOTO Oasuia.

3. Bamsl 3a MpaBWIIBHO BHITIOTHEHHBIE DJIEMEHTHI PEIICHUS CYyMMHPYIOTCS.

4., Illaru, nIeMOHCTPUpYIOIIME YMEHHE JIOTMYECKH pacCcyXkJaTh, TBOPYECKH MBICIUTH,
MPOSIBJIATh MHTYHMIIMIO OLIEHWBAIOTCSI BBINIE, YeM Te, B KOTOPBIX IMOKa3aHbl OoJiee MPOCThIE
yMEeHHsI, BllaJieHre (popMabHBIMHU 3HAHUSIMH, BBITIOJHEHHE TPUBUAIBHBIX PACYETOB U JP.

5.  Cymmapsbiii 06aqa 3a Kaxaoe 3agaHue («CTOMMOCTB» KaXJOro 3a7aHusi) He

00513aTEJILHO J0JIKEH OBLITHL OJJMHAKOBLIM.



ONMUCAHUE CINIEHU®UKHU XUMHUYECKOM OJIMMITUA/IbI /15
PASPABOTKH TPEBOBAHMI K IPOBEJAEHUIO IIIKOJILHOTO U
MYHUIUIIAJIBHOI'O 3TAIIOB 110 XUMHWH B CYBBEKTAX P®

[lepBriit aran BcOLl mo xumum - mkoiabHbIA. OH sBiieTCs OTKpBITHIM. B Hem Ha
T0OPOBOIFHON OCHOBE NMPUHUMAIOT HHIMBHyAIbHOE ydacTue oOydaromuecst 5-11 kmaccos. Tak
B TIOJIHOM MeEpe peaau3yeTcsi MPUHIUI PAaBHOMOCTYMHOCTH W JOOPOBOJIBHOCTH Y4acTHS B
OJIMMITMAIHOM JBWKCHHH. B MYHHIIMIAIBHOM 3Talle YJacTBYIOT IMOOCAUTENH W TIPU3CPHI
IITKOJIBHOTO ATala TEKYIIEro y4eOHOTO ToJa i MYHUITUTIATBHOTO dTara MPOILIOTO ro/Ia.

Dopua npoeedenua WKOIbHO20 U MYHUUUNAILHO20 IMANQE.

Cornacno Tlopsanky mpoBenenust Beepoccuiickolt omuMnuanbl MIKOJIBHUKOB IIKOJIBHBIN
dTal OJMMITHAJBI TPOBOJUT OOpa3oBaTeIIbHAS OpTaHW3aMs B OKTSIOpPE IO OJMMIIHAHBIM
3amanmsiM - s 5-11  kmaccoB,  pa3pabOTaHHBIM — MPEAMETHO-METOJUYECKON  KOMHUCCHEH
MYHUITUTIATHPHOTO 3Tala ¢ y94eTOM METOJWYCCKUX PEKOMEHIAIMA IIEHTPAIBHONH METOINYeCKOH
KOMHUCCUH TI0 XUMHH. CPOK OKOHYAHHUS IITIKOJIEHOTO 3Tara — He To3aHee 15 okTsops.

MyHUTIMTIATBHBIA ~ Tall  OJIMMITAAIBI MPOBOJTUTCS HE Tmo3aHee 25 J1exadps 1o
pa3paboTaHHBIM PETHOHAIBHBIMU MPEAMETHO—METOINYECKUMH KOMUCCUSIMH 3adaHusM st 7-11
KJIACCOB C YYE€TOM METOJMYECKUX PEKOMEHIAIMI UEHTPATbHOW METOJAMYECKOM KOMHUCCHU IO
XUMHUH.

3amaHusi MOTYT OBbITh aBTOPCKMMHU HWJIM BBIOpaHbl M3 JUTEPATypHBIX HCTOYHUKOB. 3a
OCHOBY MOTYT OBbITh B3AThI 3aJ[aHUsI OJUMIINA/ IPOIUIbIX JIET, OMMYOJIMKOBAaHHBIE B COOPHUKAX U
Ha MHTEPHET mopraiax (cM. crucok JuTeparypbl, MHTepHET-pecypcoB). CehliIKa HA HCTOYHHK
o0s13aTe/ibHA. 3aJaHUsl NIKOJBHOI0O M MYHHMIUIAJBLHOIO JTAaNoOB IeJeco00pa3Ho
pa3padéaTeiBaTh s 4 BO3pPacTHBIX MapaJuiesieii. mKoabHblil 3Tan — 5-8, 9, 10 u 11 kaaccsl,
MYHMUMIAJAbHBIH 3Tan — 7-8, 9, 10, 11 kaaccsl.

Nudopmanrionnas mnoafepkka MHIKOJIBHOTO W MYHUIUIAIBHOTO 93TaloOB OJUMITUAIbBI
3aKJIIOUAETCs B IIMPOKOM OTIOBEUICHUH Yepe3 calT 00pa30BaTeIbHOIO YUPEKICHUS, COLUATbHbBIE
CeTH W JIpyrue cpeacTBa HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, a TaKXkKe uepes
METOIMYeCKre 00bEeTMHEHUS YUUTENEH U MpernoiaBaTesieil eCTeCTBEHHOHAYYHOTO ITHKIIA.

IkonapHBIA U MYHUIIUTIANBHBIN 3Tanbl OIUMINAIBI 0 XUMHUH TSI CTAPIIUX BO3PACTHBIX
napauiesiel KenaTeabHO MPOBOAUTH B 2 Typa (TEOPETHUECKHIA M IKCIIEPUMEHTAILHBIN) B CPOKH,
ycraHoBieHHble  [lopsinkoM — mpoBeaeHus  Bceepoccuiickodt  onuMmuagsl  MIKOJBHUKOB.
JUTUTETLHOCTh TEOPETHUECKOTO Typa COCTABIIAET He OoJiee 4 (YEThIpEX), a IKCIEPUMEHTAIBHOTO

Typa — HC Ooiee 2 (,Z[BYX) acTpOHOMHUYECKHX 4YacoB. Eciu MMPOBCACHUC SKCIICPUMCHTAJILHOI'O

Typa HCEBO3MOXHO, TO B KOMIUICKT TCOPECTUYCCKOI'O0 Typa BKIOYACTCA 3a/aya, Tpe6y10ma;1

MBICJICHHOTO 3KCIICpUMCHTA, U BpEMA IMPOBCACHUA Typa YBCINYUBACTCA 1O 5 (HHTI/I)
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ACTPOHOMMYECKUX YaCOB C Y4ETOM BO3PACTHBIX 0COOEHHOCTEN YJaCTHUKOB.

Oco00e BHUMaHHE cjieqyeT YAeJUTh NMePBbIM JIBYM BO3PACTHBIM napasuienasMm. s
yyanmxcsi 5-8 KJIaccoB 0JMMNHUAAA MO XHMHH J0JIKHA ObITh B 00JIbINEH CTemeHH
3aHUMATEJIbHOM, YeM TPAJAUIMOHHOW: B OTJIMYME OT KJIACCHYECKO# (popMbI MpoBeAeHHs
oJIMMIHAALI  (TEOPeTHYECKHH M JKCHEePUMEHTAJIBHBIA Typ), B /JaHHOM cCJiy4ae
pexoMenayercss urpoBasi opmMa: OJMMIIMAA MOKET ObITH NMPOBedeHA B BHJe BUKTOPUH U
KOHKYPCOB XUMHY€ECKOI0 CO/IEPKAHUSA, BKJIIOYAIOIIMX:

1. »aemMeHTapHbIe JiaGopaTopHbie omepamuu (KTO TOYHee B3BECHT WJIHM H3MEPHUT
00beM, KTO TOUHee M aKKypaTHee 0TOepeT He0OXOAUMBbIH 00beM KUIKOCTH, KTO OBICTPO,
NpUd 3TOM AKKYPATHO UM TOYHO NPHUIOTOBUT PACTBOP 3aJaHHOW KOHIEHTPAUMU WM
pa3eiMT cMeCh Ha KOMIIOHEHTHI);

2. NMPOCTbI€ XUMHUYECKHUE OIIBITHI, CBA3AHHLIC C JKU3HBIO: TalllEHUE COAbI yKCyCHOﬁ
KPIC.]]OTOﬁ, PAa3J0KeHUuEe XJIopuaa aMMOHHUSA, H3MCHECHHUEC IIBE€ETA MPUPOAHBIX UHAUKATOPOB B
KHUCJIOM M LIeJIOYHOM cpeje.

K mnoaroroBke TypoB asi oOyuyaomuxcs 5-8 KjaccoB Heo0X0QMMO AKTHBHO
NPHUBJIEKATH CTAPIIEKJIACCHUKOB.

B cnydae mpoBeneHus 3a04HOro Typa Ha caiitTe W Ha MH(OPMAMOHHO-TEMaTHUYECKHUX
CTeH/1ax 00pa30BaTeNbHBIX YUPEKACHUIM, a TaKKe Ha caliTaX OpraHU3aTOPOB COOTBETCTBYIOIIETO
stana BcOIl nmyOonmukyroTcs 3amaHus, M YKa3bIBA€TCA CPOK, JI0 KOTOPOTO YYalluecs MOTYT
MOJATh CBOM PEIICHHUS.

[IpoBeneHuI0 TEOPETUUECKOTO Typa AOHKEH MPEIIeCTBOBATh HHCTPYKTAXK YYJACTHUKOB O
MpaBWJIaX Y4acTUsl B OJUMIIHMAJE. YUYAaCTHUK MOXKET B3STh ¢ COOOW B ayAUTOPHIO MHCbMEHHBIE
MPUHAICKHOCTH, WHXXCHEPHBIM KaNbKYIATOpP, NPOXJIAAUTEIbHbIE HANUTKA B MPO3PAvyHOM
yIIaKOBKE, IIOKOJa[. B ayauTopuio Kareropmyecku He paspemaercs Oparb Oymary,
CIIpaBOYHbIEe MATEPHAJIbI, CPEICTBA COTOBOI CBSI3H.

[lepen HayaIOM SKCIIEPUMEHTAILHOTO Typa yYalluXcsl HOOXOAMMO KPAaTKO MPOUHCTPYKTUPOBATh
0 MpaBuJIaX TEXHUKU 0e30macHOCTH (MpU HEOOXOAUMOCTH CAETIaTh COOTBETCTBYIOIINE 3AMHCH B
)KypHaJIe PErUCTPAIllMK HHCTPYKTaXa Ha paboueM MecTe) U J1aTh PEKOMEHIAIIUH 10 BHITOJHEHUIO
TOM WJIM MHOM MPOIEAYPHI, C KOTOPON OHM CTOJKHYTCS PU BBINOJHEHUHU 3a1aHus. Bee
yJaiuecs J0JDKHBI paboTaTh B XallaTaxX W, €Cclu HeoOX0oauMo, B 04Kax U nmepuaTkax. [Ipu
BBITIOJIHEHUH SKCIIEPUMEHTAIBHOTO Typa Yj€HaM KIOpU U MPENo1aBaTelsiM, HaXOASAIINMCS B

IMPaKTUKYME, HeO6XO,Z[I/IMO Ha6J'IIOJIaTB 3a XOZIOM BBITIOJIHCHHS YIaAlITUMHUCA HpeHHO)KeHHOﬁ

paboTHI.

Y4yacTHUKH OJ'II/IMHI/IaI[BI JAOIIYCKAKOTCA OO0 BCCX MPCAYCMOTPCHHBIX HpOFpaMMOI\/'I TYpPOB.
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[IpomexxyrouHble pe3yabTaTbl HE MOTYT CIYXHUTb OCHOBAaHUEM [yl OTCTPAHEHHS OT y4acTHsl B
Onumnuae.
l. Teoperuyeckui Typ

1. 3ajanus KaxJ0ro U3 KOMILJIEKTOB COCTaBJIEHbl B OJJHOM BapUaHTe, IO3TOMY YYaCTHUKHU
JIOJDKHBI CHJIETh 110 OJHOMY 3a CTOJIOM (ITapToii).

2. Bmecte ¢ 3aJaHMAMM KXl yJYaCTHHK TOJY4aeT HEOOXOJUMYIO CIIPaBOYHYIO
UHPOPMAIMIO JJISi WX BBINOJHCHUS ([IEPUOJMYCCKYI0 CHCTEMY, TaOJIHIly pPacTBOPHMOCTH),
ANEKTPOXUMUYCCKHUI s/l HAIPSDKSHUH METAJLIOB).

3. Bo Bpemsi mpoBeneHHsI OJIMMIHNAIBI YIACTHUK MOXET BBIXOJUTH W3 aymuTopuu. [Ipm
3TOM paboTa B 00s3aTEILHOM MOPsIIKE OocTaeTcs B ayautopun. Ha ee 00moxke aenaercs nmoMerka

O BPEMCHH BBIXO/JIa M BO3BPAIICHUA yJaIlCrocs.

Hncempykyusa 05 0escypro2o 8 ayoumopuu.

1 Ha MepBYIo cTpanuily (He 0010KKy!) Kax 101 TeTpaau MPUKPENUTh OJIaHK

JUTsI OTICHUBAHUS PaOOTHI,

Ne 3amaun  |bamiel  [moamucu

2. pasnarth TETpau;
3. HPOCCIUTh 32 MPABHIbHBIM 3al0OJIHEHHEM OOJIONKKHU: (DaMITUS, MM,
oruectBo (PUO) yuacTHHKa,;
4) paznath 3a71aHus;
5) 3anmcars Ha JI0CKe BpeMsi Hauajla i OKOHYaHHs TEOPETHYECKOTO Typa;
6) M0 OKOHYAHHH TYPa KAXKIOMY YYACTHHKY Pa3IaTh PelieHus.
4. JInsi HOpMaTbHON pabOThl YJaCTHUKOB B TOMEIICHHSX HEOOXOAMMO OOECIeunBaTh
KOM(OPTHBIC YCIOBHS: THIIMHY, YHCTOTY, CBEKHH BO3AyX, JOCTATOYHYIO OCBEIICHHOCTH

pabounx mect, Temrepatypy 20-22°C, Brnaxsocts 40-60%.
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. JKCIEePUMEHTAIbHBIN TYP

OKCIIEpUMEHTAJIbHBIN Typ IPOBOAMUTCS B CHELMAIBLHO OOOPYJOBaHHBIX IMPAKTHUKyMax WIH
KabuHeTax XWMHU. [l BBINOJHEHUS SKCIEPUMEHTAIBHOTO Typa YYaCTHUKU MOJIy4aroT
HE00XOAMMBIE PEaKTUBBI, 000pYIOBaHUE U TETPAAN sl 0(hOpMIICHHUS PaOOTHI.

1l HUGAH HEHH 7l

1. Tlepen mpoBepkoi pabOT mpelcenaTesib KIOPH pa3/laeT 4ieHaM J>KIOpU pPEIICHUS U
CHCTEMY OILICHWBaHUS, a Takke GOpMHUpYyeT pabodne Tpynibl Il IPOBEPKH.

2. JInsg xaxa0i BO3PACTHOM Mapajuieid WICHBI JKIOPH 3arOJHSIOT OIICHOYHBIE
BEJIOMOCTH (JIUCTBI):

JIuct npoBepKH TEOPETHUECKOTO Typa KJ1acc

Kon paboter [3amawa 1l (3amawa 2 [3amaua 3 [3amava 4

3. BoinonHeHue 3a1a4 5KCIEPUMEHTAIBHOTO Typa OLIEHUBAETCS B X0Je caMoro Typa. B xone
UTOTOBOM Oece/bl O pe3yIbTaTaM BBIIIOJIHEHUS SKCIEPUMEHTAIBHOTO Typa YIeHbI KIOPH

BBICTABJISIOT OLEHKY Ka)KJIOMY YYaCTHHKY.

Alpouedypa pas6opa 3q0anuil U NOKA3a paoom
1. Ilo oOKOHYaHMM TYpPOB YYaCTHUKU JOJKHBI HMETh BO3MOXKHOCTb O3HAKOMUTHCA C
Pa3BEpHYTHIMU PEIICHUSAMH OJMMIUAAHbIX 3a1ad. [lostomy HIIMK mo xumuum HacTosITEIBHO
pEeKOMEHAYeT MYONMKOBATh pa3BepHYThIE pEUIeHUS U CHCTeMY OLIGHHBaHMsS Ha caiTax
OpPraHU3aTOPOB IIKOJIHHOTO U MYHHUIIMIIAILHOTO ATAIIOB.
2. OcHoBHas 1enb pazdopa 3aiaHuil — OOBSICHUTH ydacTHUKaAM OIUMIUAAbI OCHOBHBIE HJICU
pELICHUsT KaXIOTO M3 MPEIIOKEHHBIX 3aJaHMi Ha Typax (KOHKYpPCax), BO3MOXKHBIEC CIOCOOBI
BBITIOJIHEHUS 3aJlaHUH, a TaKKe MPOJEMOHCTPUPOBATh UX MPUMEHEHUE Ha KOHKPETHOM 3aJaHHH.
Paz6op 3anau 3a05keH B NOJPOOHBIX PELICHUSX, MpeAaraéMbIX Ha ouMIuaae 3a1ady. OCHOBHas
LeJIb M0Ka3a padOT — O3HAKOMHTh YYaCTHHUKOB C Pe3yJIbTaTaMU BBIMOJHEHUS MX PabOT, CHAThH
BO3HMKAOIINE BOIIPOCH.
3. Pa30op onuMmuaaHbIX 3aaHUi W MOKa3 pabOT MPOBOJIUTCS IMOCHE MPOBEPKH M aHaIU3a
OJINMITUAJHBIX 3a/JaHUI B OTBEIEHHOE IPOrPAaMMOM IIPOBEJEHMS COOTBETCTBYIOIIETO 3Tana BPEMs.
4.  Pa306op 3a1a4 u 0Ka3 pabOT MOXKET ObITh OOBEANHEH.

5. Iloka3 paboT MpoBOIUTCS B CIOKOWHON M 10OposKenIaTenbHO 00CTaHOBKeE.
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6. B xome pazbopa 3amaHuil TPEACTABISIOTCS HaWOoJiee yAauyHbIC BAPUAHTHI BBITOJHCHHUS
OJINMIIMAJHBIX 3a/IaHUl, aHAJIU3UPYIOTCS TUIUYHbIE OLIMOKH, JOMYIIEHHbIE YYaCTHUKAMHU
Onumnuassl.

IIpu noaroroBke K pa3dopy 3aay W NOKa3y padoT Heo0XO0AUMO NPHUBJIEKATb
CTAPIIEKJIACCHUKOB. MOXHO OpPraHu3oBaTh AUCKYCCHOHHYIO 3AIIMTY pelleHUs] 3aJa4du,
MacTep-KJIacc 0T nodeuTeis.

11 K H m KQJIbH H
[TonBenenne MTOrOB MPOBOAUTCS coriacHo mpuHaTtomy llopsaxky mposenenus Bceepoccuiickon
OJINMITUAbI IIKOJIBHUKOB.

1. [lobenutenu m mpuszepbl COOTBETCTBYIOIIEro 3Tanma OMuMNuUaAbl ONPEAENSIOTCs IO
pe3yapTaTaM pelIeHHs yYJaCTHHKaMH 3a7ad TYpoB. VMTOroBblil pe3yiabTaT KakIOTO y4acTHHKA
MOJCYUTHIBAETCS KaK CyMMa IIOJYYEHHBIX STUM YYaCTHUKOM OajUIOB 3a pEIIeHHE KaXIoi
3a/1auM Ha TEOPETUUYECKOM U SKCIIEPUMEHTAIBHOM Typax.

2. OxoHuaTeNbHbIE PE3yIbTaThl MPOBEPKU PEIICHUN BCEX YYaCTHUKOB (UKCHUPYIOTCA B
UTOrOBOM Tabnwuie (MO KaXkJI0M BO3PACTHON Mapauied OTACIbHOM), MPEACTaBIISIONICH co00i
PaH>KHUpPOBAHHBIA CHHCOK YYAaCTHUKOB, PACIOJIOKEHHBIX MO Mepe YObIBaHUS HAOpaHHBIX HMH
OayoB. YYaCTHUKH C OJWHAKOBBIMU OajlaMu pacmoJiaraiorcs B andaBuTHOM mopsiake. Ha
OCHOBAaHUU HMTOTOBOM TaONMIIBI U B COOTBETCTBHM C KBOTOW, YCTAaHOBJIEHHOM OpPrKOMHUTETOM,
KIOPH OIpeiensieT modeauTeneii U Npu3epoB COOTBETCTBYIOMIET0 3Tana OnuMnuabl.

3. Ilpencenarens XOpH MepeaacT MPOTOKOJI MO OMPEACICHUI0 T0OeIUTeNeH U TIPU3EPOB
B OprkoMHTET Uil YTBEpXKACHUS CIIMCKa MOoOeauTene U MPU3epOB COOTBETCTBYIOIIETO 3Tamna
Onumnuanel 10 XUMHUU.

4. Cnucok BCeX YYaCTHHUKOB COOTBETCTBYOWIEro 3Ttana OnauMIHagel € yKa3aHUEM
HaOpaHHBIX UMK OAJIJIOB U TUIIOM IMOJIY4€HHOTO AUIUIOMa (MOOSTIUTENs WK MpHU3epa) 3aBepsaeTcs
npeacenarenaeM OprkoMuTeTa COOTBETCTBYOLIEr0 3Tana OIUMMIuaIbl.

5. lna co3paHusi 001mIepOCCHIICKOM 0a3bl IIKOJBbHOIO M MYHMUIHMIIAJIBLHOIO 3TAIOB
Bcepoccuniickoii oJMMIMaabl IIKOJbHMKOB 10 XMMHHM, MpeAceAaTe/]siM IpeAMeTHBIX
METOANYEeCKUX KOMHMCCHH COOTBETCTBYIOIIMX JTANOB OJUMIHMAAbI HANAJIEKHUT BbICJATH
3aJaHHsI M PpelIeHHs] ¢ YKa3aHHeM OTBETCTBEHHOI0 II0 COCTABJIEHHUI0 (CCHUIKM Ha
JUTepaTypHble HCTOYHHUKH O00f3aTeJbHbI) Ha DJJECKTPOHHBIN aJapec 3aMeCTUTeNs
npeacenareqsi M (MIM)  OTBETCTBEHHOro cexkperapsi lleHTpaabHoil mpeaMeTHOH
MeTOAMYEeCKOM Komuccuu Bceepocemiickoil  oMMIUaAbl  IIKOJIBHUKOB 10 XMMUM
(Apxanreanckass Oubra BanentunoBna (olga.arkh@gmail.com), Hdoskenko Baagumup

JOmurtpueuu (Doljenko VD @inorg.chem.msu.ru).
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OBPA3IIbI (TPUMEPHEI) 3AJAHUI

Jiis pa3paboTKy 3aJlaHui ITKOJIBHOTO U MyHUITMNIATEHOTO 3TarnoB BeOIIl mo xumuu LIIMK mo
XMMHH TIPEIaraeT HECKOJIBKO UJICH OTMMITHATHBIX 33124, OTHECEHHBIX K PA3IMYHBIM TEMaM.
Heoprauuyeckas XumMus
BapsupoBaH#e COOTHOIIEHUS KOJIMUECTB PEarupyONIUX BEIIECTB, PUBOISIICE K Pa3HBIM
pe3ynbTaTam.
01.K mpem nopyusim 0,1 M HS04 ob6wemom 20 mn kascoas npunuiu a) 10 ma 0.2 M KOH, 6)
80 mx 0,025 M NaOH, ) 30 mz 0,25 M KOH.
Paccuumaiime monapnvie koHyenmpayuu npooyKkmos peakyuu 8 KaniCooM U3 mpex clyuaes.
Vkaowcume pH cpedvl nonyuennvix pacmeopos (bonvue, menvute unu oxono 7). B xone pemenus
9TO¥ 3amaun B ciiydae a) nmoydaercs cpennss coib KoSO4 (pH pacTBopa HelTpanbHBIil), B cliydae
0) monyuaercst kucias coiib KHSO, (3Hauenue pH pactBopa MeHbiie 7), B ciiydae B) MOJTydaeTcs,
YTO IIET0Yb 0CTaeTCs B n30bITKe (3HaueHue pH pactBopa Gobliie 7).
KonmuecTBa MCXOMHBIX BEIIECTB MOXKHO 3aJaBaTh IO-Pa3HOMY — 3a/iaBas MAacCOBYIO JIOJIO
BEIIIECTB B CIIMBAaEMbIX PAacTBOpaxX WMJIM yKa3bIBash MacChl BEIIECTB B pacTBOpax. Ecim BMecTo
CEPHOW KHUCJIOTHI B3ATh C1a0yi0 MHOTOOCHOBHYIO KHCJIOTY, Hampumep, ¢ochopHyro, TO B
3aBUCHUMOCTH OT COOTHOILIECHHS HCXOJHBIX BEIIECTB BAPUAHTOB IMOJIy4aeTcs ropasao OoJibIie:
MPOJAYKTAMH MOTYT OBITh KucCias conb (muruapodocdar wau ruapodocdar), cpeaHss CoJb
(pocdar), Oydepusiii pactBop (ruapodocdar/muruapodocdar) wmam pactBop docdara u
ocraBlelics miesnoud. BapuaHT pa3paboTku 3TON uaeu — MpoIycKaHHE Yepe3 BOJYy B Pa3HOM
COOTHOIIEHUH XJIOPOBOJIOPOJA U aMMHUAKa.
02. 3amanne Ha yMEHHME UCTOJIb30BaTh [lepuoanueckuii 3akon JI.1.Menneneesa st
Mpe/ICKa3aHusl TeX WM MHBIX CBOMCTB BELIECTB PA3IUUHbBIX AJIEMEHTOB.
Onpeoenume o3modicuvie snemenmol (X, Y, Z), coedunenusi Komopwix y4acmeyom 6 cXxemax
npespawjeHull:
XO3+ HO — HyXO,4
Y>,03 + HCl — YCI3 + H,O
Z>07 + NaOH — NaZO4 + HO
a) eciu 3auugposanvl P-31emenmol
0) eciu sauugpposanvl d-snemenmot

3anuwume ypagHneHus coomeemcmeyouux peaKyuil.
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llana yenouka npespawenuii:

X— XO2 - X0O3— H2X04 — K2XO4

l T

K2X 03 KM nOz_1/H+ J

Onpedenume s1emenm X. Hanuwume ypasnenusi coomeemcmeayowux peaxyuil.

MoXHO TIOCTPOUTH 3aJadyy Ha «BBIMAJAONIMX» W3 OOMMX 3aKOHOMEPHOCTEW CBOMCTB
COEJIMHEHUIN TaKuX 3JEMEHTOB, KaK JUTUH, Taumid. [IpuyeM, HeoOA3aTEIbHO yJalUHCS MOXET
00 3THX CBOMCTBAxX 3HATh, BBIBOJ] O HUX OH CJIETACT B XOJC PEIICHUS 3a/Ia4H.

Haegecxy memanna maccoui 0,5 e ocmoposicrno pacmeopunu 6 50 mn 600vl. B nonyuennwiii pacmeop
nponycmunu u30blmox 2asa ¢ NIOMHOCmvio no Heowy 2,2. Ilpodykm evinapunu u npokaiuiu 0o
NOCMOAHHOU Macchl 8 uHepmuou ammocghepe. Macca npodykma cocmasuna 1,07 .

Ipu pacmeopenuu 51,1 2 neuseecmuoeo memanna 6 500 man 10% consnoii kucromer (niomuocme
1,01 2/mn) svroenunocew 2,8 1 6o0opooda (1.y.). 3anuwume popmyny evicuieco okcuoa 3mozo
Memania.

03. B osumnuamHpIX 3aJadax MOHO MCIOJIB30BaTh ‘‘OTBIIEKaromue” aaHHble. Hampumep,
L[BETa pacTBopa.

Oxcud memanna ¢ maccosoi doneti memanna 80% pacmeopsemcsa 6 20% cepnotl kuciome c
obpazosanuem pacmeopa 201y6020 yeema u 6 24% conanotl kuciome ¢ obpazosanuem pacmeopa
3e/1eH020 yeema. Ycmanosume cocmaeg okcuoa, vlgeoume Gopmyny npooyKkma 63aumooeticmeaus
OKCUOA C CONSAHOU KUCIOMOU, ecau uzeecmHo, umo 8 nem cooepacumcs 30,8% meou u 68,3%
xnopa no macce. Hanuwume ypaguenus coomeemcmeayouux peakyutl.

3enenas okpacka coemurenus meau (1) Moxer cOUTh ¢ TOJKY pernaromiero. B mepBbiii MOMEHT
9TO MPUBOJAUT K YAMBIICHHIO M 3aCTaBJISIET KPUTUYECKH MOJONTH K COOCTBEHHOMY pelieHuio. B
npejjgaraeMoM BapuaHTe 3aJaHus JaeTCs COCTaB KOMILIEKcHOro coeauHenuss meau (l1), uro
npuaaeT oOyJaronifii xapakrep 3agaue.

3amaun MOTYT TakKe OBITh COCTABIIEHBI HA OCHOBE XMUMUU KOOallbTa, XpoMa, HUKEJsI, MapraHua.
04. MUcrnonb3oBaHwe 3HaHUN O croeuu(pUUECKUX CBOWCTBAX OJHOTHUIHBIX COEIUHEHHIA,
HampuMep, pa3IndyHOe OTHOIIEHHE aM(OTEPHBIX THAPOKCUAOB K B3aMMOJCHCTBHIO C PaCTBOPOM

aMMMakKa.
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Memann(X) pacmeopsiemcs 6 consanou kucrome. llpu 63aumooeticmeuu Xiopuoa 3mo2o Memaia ¢
U30BIMKOM Wenoyu 06pasyemcs npo3pPayHblil pacmeop, a npu 006asieHuU K pacmeopy Mmoo dHce
Xnopuda uzbblmKa amMmuaka ewvinadaem e2eneodpaszmuviii ocadok. Onpedenume Heuz8eCMHbIU
Memani u 3anuuiume ypasHeHus YKa3auHvlx 6 3a0aye peaKyull.

05. 3agaua MOXKeT ObITh IOCTPOEHA HA TOM, YTO MOXKET OBITh MOJIy4€HO HECKOJIBKO OTBETOB.
Hampumep, pa3Hble BemecTBa MOTYT UMETh OJIHY U TY e MOJISIPHYIO Maccy:

B neopeanuueckoii kucniome maccosas 0ons xuciopooa pasna 65,3%. Hanuwume cmpykmypHyto
G opmyny Kuciomol.

B xone pemienus 3ajaun pemarouinil BBIXOJUT Ha MOJIIpHYIO0 Maccy 98 r/monb. Takas MossipHas
Macca y cepHoil u y oprodocdopHoil kucnoT. Tak ke MOKHO <«3amudpoBaTh» CEpOBOJAOPOA U
MEPOKCHU/T BOJOPO/Ia, B KOTOPBIX MaccoBas Jyisl BOJIOPOJia cocTaBisieT 5,88%.

Jpyroii BapuaHT pa3BUTUS UIEH — [0 OTHOCUTEIBHOU TIJIOTHOCTH T'a3a MO BO3YXY (BOJOPOIY WU
JIPYromMy JIF00OMY Ta3y) ONpEAeUTh MOJISIPHYIO Maccy ra3a W MpeaoXKHTh HECKOJIBKO (opmyr
BEIIIECTB.

3anuwume xumuyeckue Opmynbl HECKONbKUX 24308, WIOMHOCMb KOMOPbIX NO  8030VXY
cocmasnsem 0,966. Onuwiume ux oKucIUmMenIbHO-60CCMAHOBUMENbHBIE CEOLICNEA.

Monspayro maccy 28 r/moas umetor CO u CoHy

06. B 3amauax Ha CTpOEHHE BEIIECTBA MOXKHO MCIOJI30BaTh 3HAHUE TEOMETPHUH JIJIsl pacueTa Yucia
aTOMOB B DJIEMEHTAPHBIX STUCHKaX KPUCTATUTMIECKUX PEIIETOK.

Kpucmannuueckas pewemxa numus asnsemcs Kyouueckou epaHeyeHmpupo8aHHol.

Paccuumadme, CKOJIbKO Amomoe JTumu:s npuxodumc;z Ha OaHy oNleEMEHMAPHYIO ﬂqeﬁky.
B 3a1a4€ MOKHO 3aIlIpOCUTDh PACCUUTATb paaAnuyC aTOMa JINTHUS, JJIUHY pe6pa SHeMCHTapHOﬁ quﬁKH,

IINIOTHOCTbB JIMTHA, METaJNIMYSCKHUI paaunyc.
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! !nl"aHH‘lQQKaﬂ Xumus

07. B 3amanusix n300pa3uTh BCE BOZMOKHBIE M30MEPHI MOXKHO JIaTh BEIIECTBA, KOTOPbIE HMEIOT
ONTUYECKUE U30MEPHI.

Hzo06pasume sce uzomepwol cocmasa C4HoCl.

Bcero moimkxHO OBITH 5 M30MepoB.

08. Mcnonp3oBanue B 331aHUAX OU- U NOJUPYHKIIMOHATBHBIX OpraHnyeckux coenquHeHuil. [Ipu
3TOM TpeOyIOTCs 3HaHHUSI OCHOBHBIX CBOMCTB KJIACCOB OPraHUYECKUX BELIECTB.

Hanuwume ypasnenus peaxkyuul:

KoCoO0s4  — HyCy04

\ C4H604/

B nanHOM mpuMepe UCTOJIb3YIOTCS 3HAHUSI, YTO KapOOHOBBIE KUCIIOTHI Ciiadee, Y4eM MHUHEPATIbHbBIS
1 9TO KapOOHOBBIE KUCIOTHI MOTYT 00pa30BBIBATh CIIOXKHBIE YPHUPHI, KOTOPHIE BCTYIAIOT B
PEaKIHIO MIEJIOYHOTO THAPOJIN3A.
Ilpu corcueanuu 2,25 2 opeanuueckoe seujecmso X wupoxko pacnpoCcmpaHeHHozo 8 npupooe
obpaszosanocw 2,64 2 ouokcuoa yenepooa, 0,42 2 azoma u 1,35 2 6o0wl. U3secmno, umo X
peazupyem ¢ CONAHOU KUCTOMOLL U ¢ 2UOPOKCUOOM Hampus, obpasya conu. Hanuwume
cmpykmypHyto ¢oopmyny X, nanuwume ypasrenus peakyuil. Ilpuseoume uzomep eewgecmea X.
[To maHHBIM cropaHusi MOXHO BBIUTH Ha (opMyny riaunuHa. M3oMepoM emy sSBISIETCSI HUTPOITAH.
09. B 3aganusax Ha B3aUMHOE BJIMSAHUE (DYHKIIMOHAIBHBIX TPYII APYT HA pyra Mpu CpaBHEHUU
KHUCIIOTHBIX WJIM OCHOBHBIX CBOMCTB MOYKHO JIaTh BEILIECTBA, KOTOPbIE «OMPOBEPTat0OT» 00IIHe
3aKOHOMEPHOCTH.
Kaxoe coedunenue nposensem 6onee cunvhvie 0CHOBHblE CBOUCMBA — AMMUAK UNU

H;C

H;C CHjy

HsC CHj
CH; H;C

Omeem obocHylime.
HecmoTps Ha To, 4TO TpeTUUHBIE anu(aTHIecKue aMMHbI JOJDKHBI OBITh 00J1ee CUIBHBIMU
OCHOBAHMSAMH, Y€M aMMHaK, TPUTPETOYTHIAMUH ciadee aMMuaKka 13-3a BOSHUKAOLINX

CTEpUYECKUX 3aTPyIHEHUH.
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10. B onuMnuagHbIX 3a/1a4ax akTUBHO MCIIOJIb3YETCS BIUSHUE PACTBOPUTENS HA IPOAYKT PEAKIIUH.
3anuwume ypagnenus XuMuiecKux peakyui, onpeodeaume 3auu@posanivle 6ewecmasa, yKaxcume
VCI08US NPOMEKAHUSL PEaKYUll.

Xy
CaCs < 1 moms Hy, Ni X Cl
— > X — > X —» X3—»(C,H;0,
Xz
B 3aBucHMOCTH OT pacTBOPUTEINS U3 IUTATIOTEHITPOU3BOJHOTO MOTYT MOJTYYEHBI TUOJ, ATKEH 1
aJIKHH.
11. 3agauu Ha yUTMHEHUS LIETIH.
Onpedenume 3auugposantvle ewecmasa, 3anuniume cOOMEEMCmayoujue YpagHeHus peakyuil.
CzH5C| — C3H5N — C3H7NO — C3H602 — C4H902
B ocHOBY 11emodku moJIoKeH croco0 YIITHHEHUSI TSN ¢ UCTIOJIb30BaHUEM HUTPHUIIOB.
B nmomo6HBIX 3a1a9ax MOKHO HCTIONB30BaTh TakkKe AekapOokcunupoBanue mo Kosnboe.
12. 3amaun, B KOTOPBIX OKUCIISIIOT WM BOCCTAHABIIMBAIOT OPraHUYECKHE BEIIECTBA.

Onpeoenume 3awiugposantvle seujecmsa, 3anuniume cOOmeemcmayoujue ypasHeHus peakyuil:

1 moms Hy, Ni
CaCy —» X; — Xo—» CoHgOy — > CgHyp0y

N

CO,
Z[aHHaiI 3a1a4a IIOCTpPOC€HA Ha OKUCJICHUH AJIKCHA B PAa3HbIX YCIIOBHUAX. Ee moxHO BUJIOU3MCHUTH,
n0o0aBUB OKHUCIIEHHE alleTUJIEHA. [Ipu pa3pa60TKe MOXOOHBIX 3aJaHui ClenyeT o6pamaTb
BHUMAaHUE HA Cpely, B KOTOPOM MPOUCXOAUT IpeBpalieHue. Tak HUTpOCOSAMHEHHUS B KUCIION cpelie
IpeBpamarnTCcad B COJIM aMHMHOB, B PE3ylIbTaTC OKUCICHUA aJIbACTUAOB B ILICJIO‘IHOP'I cpeac
IOJIYHaroTCd COJIN Kap6OHOBBIX KHCJIOT U T.A.
PuzpyecKas XUMHA
13. Ilpu pa3paboTke 3alaHUi C HMCIOJB30BAHUEM IHEPreTHYeCKHX A(P(HEKTOB PEaKIUH JIOJDKHOE
BHUMAHHUC CICAYCT YACIATH UCIIOJIb30BAHUIO 3dKOHA I'eccan CJ'IGI[CTBI/II71 N3 HCTO.
Ilpu xonoencayuu 9 2 600v1 e6vioensemca 22 klloc mennomul. Paccuumatime xoauvecmeo
menJjiomsl, 3ampalmeaeMoe Ha ucnapeHue ]5 l 600bl npu CmaHaapIHHOM daeﬂeﬁuu.

H36ecmubl mennosvie 3¢pghexmui credyrowyux peakyuii.

C2H2(2) = 2C(2paqbum) + H2(2)1 Q = 226,7K,ZZDfC/MOJZb, (1)
3CoHo) = CeHespey, Q = 631,1 k/lorc/mons;, 2
CsHespe) = CeHs(e); Q = —33,9 xlloic/mone. (3)

Paccyumatime menniomy obpazosanus 2a3000pasnoeo beH3ona uz epagpuma u 6000pooa.
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Paccyumatime suepeuio cesizu C—H ¢ CHa, ucnonvsys credyrowue mepmoxumuueckue ypasHeHust.

Clepagum) + 2Ha2@) = CHag) + 74,9 klloc D)
Clam) = Cepagum) + 715,0 kllone )
2H(am.) = H2(e) + 4335 Kﬂ{)fc (3)

Jnst pemieHus 3THX 3a7a4 TpeOyeTcss BIaIeTh MOHATHAMH CTaHIApTHas TEIUIOTa 0Opa3oBaHHA
BEIIIECTBA, SHEPTHS CBSI3M, TEIUIOTA (a30BOro nepexoia (KUreHusl, KOHICHCAIUU, BO3TOHKH U T.JI.).
Tennomsl 00pazo6anus OPeaAHUYECKUX BeWeCm8 6 DPA3HbIX A2PecamHbIX COCMOSHUIX MONCHO
00CMamo4HO MOYHO OYEHUBAMDb NPU NOMOWU CIEOVIOUe20 Memood: YHUmvl8aemcs 6Kua0 Kaxcoou
@yukyuonanvrotl epynnel. Paccuumaiime mennomy oopazo8anus Memuinponaud, eciu U3gecmHul
sxnaovt CH (9.2 x/loc/monw), CHz (48.5 k/{oc/monw).

VYUuThIBasl, 4TO B MOJICKYJIE METHIINIPONIaHa TPH METWIBHBIX Ipymmbl u onHa rpymna CH, B urore
MOJTy9ar0T TETUIOTY 00pa30BaHMs METHIIPOTIAHA.

14. B cuny TOro, 4ro pacueT KHHETHYECKHX NapaMeTpoB TpeOyeT JAO0BOJBHO CIIOXKHBIN
MaTeMaTH4eCKUil ammapar, 3aja4d 10 KHHETUKE JOJDKHBI OBITh JIEMOKPATHYHBIMH LIS
OonpmHCTBA ydamuxcs. [Ipu 3ToM paboTa ¢ SKCIIOHEHTaMH JOJDKHA TPOYHO BXOAWTH B apCeHal
YYaCTHHUKOB OJIMMITHA]TBI TIO XUMUH.

Dnepeus akmusayuu Hekomopou peakyuu ¢ omcymemeue kamaauzamopa pasna 80 k/[iclmons, a 6
NPUCYMCMEUU KAMAIU3amopa 3Hepeus akmueayuu ymeHvuiaemcs 0o 3uavenus 53 x/[c/mons. Bo
CKOIbKO pa3 603pacmaem CKOpPOCMb peakyuu 6 NPUCYmMCmeUuu Kamaiuzamopd, eciu peaKyus
npomexaem npu 20°C?

3ajaua Ha UCTIOJIH30BAHUE YPAaBHEHHS AppEHHYCA.

15. Iy 3a1a4 Ha XUMUYECKOE paBHOBECHE CIIEyeT akTHBHO MCIOJIb30BaTh npuniuin Jle [larense,
a TaKk)Ke TMOHSATHS «PaBHOBECHE» U «KOHCTAHTA PABHOBECHSI.

Hanuwume svipasicenue 0151 KOHCMAHMbl d1EKMPOIUMULECKOU OUCCOYUAYUU CEPHUCMOU KUCTIOMbL
no emopotu cmynenu. Kax cmecmumcsi pagnogecue 8 pacmeope CepHucmot KUCiomsl npu
0obasieHuu K Hemy HeboIbUI020 Koludecmaa cyibguma Hampusa? Omeem obocHytime.

Koncmanma uzomepuzayuu nexomopoeo sewjecmsa A B paerta 0,8. Cmewanu 5 2 sewgecmsa A u 10
2 eeo usomepa B. Buviuuciume maccosyro oonio uzomepa B 6 nonyuennoii cmecu. 3asucum nu
pe3yaibmam om KOIuYecmsa u3oMepos 8 UCXOOHOU cmecu?

K xnopuoy aceneza (I11) dobasunu pacmeop pooanuda ammonus 00 06paA308aHUsL OPAHICEBO20
pacmesopa. Tonyuennviii pacmeop pazoerunu Ha mpu npobupku. Ilepsylo ocmasunu 6 kavecmee
«ceuoemensny. Bo emopyio dobasunu xnopuda sceneza. B mpemvio 0odasuiu xiopuoa Hampusi.
Onuwume Hab00aeMvle s87eHUsE 60 6MOPOLL U 8 mpembvell npodoupke u datime um 060CHOBaHUE,

ucnonvsya npunyun Jle [llamenve.
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QKQHQHI/IMQHT

16. 3aganue Ha IPUTOTOBIIEHUE PACTBOPOB 3alaHHON KOHIICHTPAIHH.

Ipucomosome 50 mn 1M pacmeopa conanoti kucromst ucxoos uz 20% pacmesopa HCl
(nromnocmoio 1,1 2/mn). Onuwume noopobHo éce Bawiu deticmesus.

MoHO &aBaTh 3a/la4d Ha MPHUTOTOBJIIEHUE PACTBOPOB (M3 KpucCTannormapata v BoApl, U3 ABYX
PacTBOPOB BELLECTB, MPOAYKTAMW KOTOPbIA ABAAIOTCA: @) OAHO PACTBOPEHHOE BeLLeCTBO U
pactBopuTenb, 6) oAHO pacTBOpPeHHOe BELWLEeCTBO, PAacTBOPUTE/Ib M a3, B) 04HO PacTBOpPEHHoe
BELLLeCTBO, PacTBOPUTE/Ib M OCAZO0K U T.4.).

Jia  oOydaromuxcsi 5-7 KJIaccoB MPEACTaBISIETCSl HMHTEPECHBIM pa3pabdoOTKa 3aJaHui  Ha
MIPUTOTOBJICHUE PACTBOPOB 3aJaHHON KOHIICHTPAIIMH, €CIIM BMECTO BECOB W MEPHBIX IUJIMHIPOB
WM KOJIO MPEIOKHUTh UM BOCIIOJIb30BATHCS KYXOHHOM MOCY/I0# (YaliHasi, CTOIOBAsH JIOXKKH, CTaKaH
U T.A.), COOONIMB MIKOJbHUKAM IPUMEPHBIA 00BEM MMOCYAbl WM MAacCy IMOMEIIEHHBIX B HEe
MpoIyKTOB. ['TaBHOE, 4TOOBI BCE MCIOJIb30BAaHHBIC B TAKUX MPAKTUKO-OPHEHTHPOBAHHBIX 33Jla4ax
qrcia ObUTM pealbHBIMHU, a HE B3STBIMH «C IIOTOJIKa», TOCKOJBKY B 3TOM BO3pacTe MIKOJIBHUKU
0OBIYHO HAJIOJITO 3aIOMUHAIOT TAKUE BEIIH.

17. Jlnsa pemeHust 3a1a4 3KCIIEPUMEHTAIBHOTO Typa TpeOyeTcs 3HaHHE KauyeCTBEHHBIX PEaKIUi B
OPraHN4YeCcKO U HEOPraHUYECKON XUMUHU.

Kaxk 0okazamoe, umo entokoza — smo anvoecudocnupm? Hanuwume ypaenenus peaxyutl.
Jokascume s3KcnepumMenmanbHblM nymem, 4mo 6 8blOAHHOU NPoOUpKe HAX0O0Umcs pacmeop CepHoll
KUCTIOM®bL.

Bam evioan ecanocenuo cocmasa Bal’. Ilpeonosicume memoovl KauecmeeHHO2O0 ONpeoeseHus
cocmaea 3motl coau. DKCNEePpUMEHMANbHO YCMAHOBUME ee COCmas U 3anuiuume YpaeHeHUsl
NpPOBe0eHHbIX PeaKyull.

Yacte 3aa4 3KCIEPUMEHTAILHOTO Typa SBISAETCS T.H. <«IIPOOUPOYHOI» M CTPOUTCS IO
CIICAYIOIIEMY CLIEHAPUIO: BBIIaHBI HECKOJILKO MPOHYMEPOBAaHHBIX MPOOHPOK. He ucmonb3ys npyrux
PCaKTHBOB WJIM HCIIOJIb3YS BBIJAHHBIC PEAKTHBBI, CICAYET OIPEICIUTh BEIICCTBA B MPOOHPKaX.
AHaJIOTUYHO CTPOUTCS 33]aua Ha UACHTU(PHUKAIIMIO TBEPIBIX BEIICCTB.

B uemvipex nponymeposannvix npobupkax Haxoo0samces pacmeopsl xiopuoa obapus, kapbonama
Hampusi, Cyibhama Kanus u Xai0po8o0opoonoll kuciomsl. He nonv3ysace Hukakumu opyaumu
peaxmusamu, onpeoeiume coO0epHcUMoe Kaxcoou uz npooupox.

18. B skcnepuMeHTANBHBIN Typ MOXHO BKJIIOYHTH MPOCTONW HEOPraHWYECKHH WM OpraHUYEeCKHM
CUHTE3.

Hanuwume ypasnenus peaxyuil, ¢ NOMOWbIO KOMOPLIX MONCHO OCYUeCMBUms ciedyoujue
npespawerust. CUO —Cu0, — CuCly; — Cu(NOs);— Cu(OH),—CuO

9KCl’l€puM€HmaJZbH0 ocywecmeume yKa3aHHble XuMuiyecKkue npespauierusl. Sanuwiume
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HabO0o0aemble A1eHUs.
Buvloanvr pacmeopwt cepnoil, consnou kKuciom u eudpokcud Hampus, okcud meou (1) w.
Jocmamouno au dannoco Habopa peakmugog?
Hanvl: cepnas kucioma, euopoxcuo meou (1) u oceneso. Ionyuume memaniuueckyro meov.
19. 3amava 3KCHEPUMEHTAIBHOTO Typa MOXKET OBITh MOCTPOCHA HAa OOBSCHEHWH HAOIIOTaeMBIX
SIBJICHH.
Ipucomosome opandxceswviti pacmeop cmewusanuem 0,1 M FeClz u 0,1 M NH,CNS. B 3 npobupku
Haneume npumepro no 15 — 2 mn nonyuemnoco pacmeopa. Illepeyio npobupky ocmagvme 6
Kawecmee «ceudemensy. Bo emopyio enecume necxonvko xaneav 0,1 M FeCls. B mpemoio enecume
HA KOHYUKe wnamess KpUcmaiiudeckuu xaopuo nampus. llepemewaiime pacmeopst 60 6mopoul u
mpemveti npooupkax. Onuwume HabMOOAeMble A6NEHUSL U Oauime UM 000CHO8AHUE, UCNOJIb3)SL
npunyun Jle [llamenve.
B or1oit 3amaue cMmelieHHe paBHOBECHsI B TpeThbed MpPOOMpKE CBSI3aHO C YMEHbILIEHUEM
KOHIICHTPAIIMH NOHOB eJie3a 3a CUET CBI3BIBAHUS MX B XJIOPUTHBIA KOMIUICKC.
3AJJAHUS 1JIs1 5-8 KIIACCOB

[Tockonbky C «3ajadyaMy Ha TMPOIEHTHI» IIKOJBHUKH 3HAKOMSTCS B Kypce MaTeMaTUKU
ropaso paHbllie, 4YeM C XUMHUEl, He0OX0AUMO aKTHBHO MpeiaraTh MIKOJbHUKAM HCIOJIb30BaTh
9TH 3HAHUS JJIS PELICHUS MPUKIAIHBIX XUMUYECKHX 3a/1ay.
B obviunom ammocgeprom 6030yxe, KOmMopom Mvl ObLUUM, COOEPIHCAHUE VeAeKUCI020 2a3a
cocmasnsiem 0,04 o6vemnvix npoyenma. Quenume obvem yenexucino2o 2aza (6 1), cooepicawulics 6
nomewjenuu, 8 KOMOpPoOM Npogooumcsi oaumnuaoa (napamempvi nomewenus 3adavme Ccamu).
Buiuucaiume obwvem 6030yxa, 6 komopom cooepacumces 100 mn yenekuciozo easa.
Omkpvimue 6ponzvl (Cniagvl Meou ¢ 0J1080M) Cbl2PANlO OZPOMHYIO POb 8 OCEOCHUU MEMAIO8 U
03HAMEHOB8AJI0 COOOU Yenylo INOXY Heloseyeckou ucmopuu. /s yayuueHus pasiuyHslx Quuieckux
Xapakxmepucmuxk K Meou u 0108y nopotl 000asiaom u opyaue Memaiivl, HO CHIA8 NO- NPEHCHEMY
Haszwvleaiom oponzou. Hanpumep, ceunyosas oponsza cooepacum 25 macc. % ceunya u 6ceco 5 %
onosa. Buviuucnume maccer ceumya, onosa u meou, Komopvie mpedyemcs 3azpy3umv 8
NIasUNILHYIO neddb O0Jisl NOJLyYeHUs 3 MOHH C8UHYOBOU OPOH3bI.

Moryt ObITh pa3paboTaHbl 33/Ja41 Ha IPUTOTOBJICHUE PACTBOPOB, UCIIONB3YIOIINXCS B OBITY,
TaKk ¥ PacTBOPOB, MPOM3BOAMMEBIX B MPOMBIIUIEHHBIX MacliTabax, Ha pacyeT COCTaBa Ta3OBbIX
CMecei, TBepJbIX PacTBOPOB, CAMBIMU SIPKUMH MpPHUMEpPaMH KOTOPBIX SBISIOTCS METAJUTMUECKUe
CILIaBBHI.

YuuThIBas, 4TO XMMUIO HAaYMHAIOT M3ydaTh B 8 Kiacce, Marepualn i 3a7ad MOXKET ObITh
B3ST U3 Kypca €CTeCTBO3HAHUSL.

OOHUM U3 pacnpocmpaHeHHbIX HAPOOHLIX MemOo008 JiedeHus GUPYCHLIX U OAKMePUAIbHbIX
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uH@exyul s6151emcs NOI0CKanue 20pia COAeHOU 8000l, 8 KOMopylo 000asieHd NUMbesds cood.
llepeuucnume xumuueckue snemenmsl, cooepicawjuecs ¢ maxkom pacmeope, eciu Bam uzsecmmubi
XumMuyeckue Ha3eauus nosapenHou coau (xiopud mampus) u numvegou coowvl (2uopoxapbonam
Hampusi).

Amombl Kakux 21eMeHmos co0epaHcamcs 8 B00HOM pacmeope No8aApPeHHOU conu?

3aiaHusl OpPUCHTUPOBAHBI HA 3HAHUE TPUBUAILHOW HOMEHKIIATYPhI, YMCHHE 3aIMCHIBATh
XUMHYECKHEe (POPMYITBI TIO Ha3BaHUIO. 33]]a91 MOKHO JIOTIOJTHUTH pacueTaMU MACCOBBIX JOJICH
COJIBI U COJIH, JITMOO pacdeToM He0OXOUMOT0 KOJMYECTBA KOMIIOHCHTORB JJIsl IPUTOTOBJICHHS
(bUKCUPOBAHHOTO 0ObeMa pacTBOpa (€CIH U3BECTHBI MACCOBBIE JIOJTH).
@namanockuti  apucmoxkpam HAn  Banmucm Ban T'envmonm 6 XV sexe nposen nepeoe
uccireodosanue mexanuzma pocma pacmenuti. OH 636eCuil 3emi0, 3AcbINal ee 8 20PUOK U NOCAOUN 8
He2o Oepeso. B meuenue meckonvkux nem on noaugan 0epeso, a 3amem CHO8A 836eCUN 0epe6o U
3eMII0 U 0OHapydculL, Ymo eec oepesa yeeauduncs Ha (4 ke. Bec nougvl npu smom ymenvbuiuics
npumepro na 100 e. Dxcnepumenm Ban I'enbmonma ne ocmagui HU 'y K020 COMHEHUsI 8 MOM, YMO
buomacca obpaszyemcs He U3 KOMNOHEHMO8 NOY8bl, a U3 OPY2UX GeUecms.
Hazosume 0sa sewjecmsa, yceoenue komopwix obecneuuno oepegy Habop 0CHOBHOU YACMU MACCHL.
Bonvuwuncmeo okpysrcarowux nac memaniuyeckux uzoenuti U320moeieHvl He U3 YUCmblX Memaios,
a ux cniaeos. Ilpuseoume npumepuvl Hazeanuti uzgecmuvix Bam 5 memannos u 3 memaniuueckux
CN1a808.
U3 nepeuucnennoeo cnucka (niasnenue, openue, UCnaperue, 60320HKA, cHUeHUe, KPUCMALIU3ayusl,
opodicenue u  m.n.) evlbepume  npPoyeccvl, KOmMopvie AGIUOMCA  Xumuyeckumu  (m.e.
CONPOBOACOAIOMCS XUMUHECKUM NPespaujeruem 0OHUX 8eWecms 6 opyeue).
Hmeemcs cnucok 2a308. yeneKucuvlil 2as, KUCIOpoo; azom, 6000poo; apeon. Hanuuue xkakozo u3
HUX 8 8bLOLIXAEMOM 8030yXe YCMAHABIUBAIOM, KO20a OyIOm uepe3 mpyoouKy 8 uzeecmkosyo 600)?
A Kaxo2o uz smux 2azos 8 gplovixaemom Bamu 6030yxe menvue 6ceco?
Te >xe camble BOHmpOCHI MOTYT OBITH 3alIM(PpPOBAaHBl B BUIEC pA3IUYHBIX pedycoB, MIapal,
rOJIOBOJIOMOK, KPOCCBOP/IOB U T.[I., @ MOTYT OBITh BBIJAHBI B BUJIE TECTOB.
Oonum u3 nepevix Memaiiudeckux Cniasos, Komopbvie Yelo8eK HAYdl UCNONb308amb 8 21Y00KOuU
OpesHocmu, A8/15emcs
A) cmanw; B) 6ponza; B) owopaniomunuii; I) uyeyn, /]) nobeoum.
Coeounenue yenepooa, ucparoujee 0CHOBHYIO POJib 8 €20 NPUPOOHOM Kpy2oeopome. A) yeapHulil 2az;
b) caorca; B) nepmo,; I') meman; J]) yenexucuolil 2as.
Menvuaiiwasn wacmuya eewjecmesa, A6AAIOWAACA HOCUMeNeM €20 XUMUYECKUX C80UCMSE,
HA3b18AEMCH.

A) kpynunka; B) kxpucmannux; B) amom,; I') monexyna, /) uom.
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Camoti yucmoti 60001 U3 NEPEYUCIEHHBIX 8 CNUCKE AGTIAEMCAL.

A) sodonposoonas;, b) poonuxosas; B) doscoesast; I') konooesnas; J]) munepanivnas.

U3 nepeuucieHHbix XUuMuyeckux u Qpu3uKo-xuMuyeckux npoyeccos gvloepume maxou, OJisl
npogedenus KOmopo2o He mpeOyemcs 8blCOKAs meMnepamypa.

A) oboicue; B) npoxanusanue; B) 6pooicenue; I) cnexanue; /) cnaasnenue.

Vkaoicume npocmoe gewgecmso, komopoe ne signsemcs memaniom: A) onoso; B) ¢pocghop; B)
pmymo,; 1) maenuii; J]) meow.

«Pazbupasy monekyny 600vl Ha Yacmu, Mbl MOYHO He HALlOeM HYMPU Hee HU OOHOU U3 C1eOVIOUWUX
yacmuy:

A) amowmwi; B) snexmponwi; B) nosumponst; I') netimponot, /]) npomoHoi.

Cpeou nepequcienHbix Memaiiuyeckux Mamepuaios, UCHOIb3YeMblX O/ U320MOGIEeHUs NPU30BLIX
Meoanetl, HemoHO8 U MOHEMHbIX 3HAKO8, CHIABOM ABIAENICS

A) 3onomo; b) cepebpo; B) 6ponsza; I') nuxenw, /) anromunuil.

Kaxkas uz nepeuucnennvix onepayuii He UCHOIb3YEMCS 8 XUMUYECKOU 1aO0pamopuu 05l pazoeienus
u oyucmku eeujecms?

A) nepexpucmannuzayus, b) nepeoxnasxcoenue;

B) nepeconxa; I') so3eonxa, /]) nepeocasxcoenue.

B xaxoti uz nepeuucnennvlx sgcuokocmeii 1akmyc He 6y0em OKpauueamovcs 8 KpAcHulil yeem?

A) numonnsiii cox; b) sbnounviii cox; B) moprosusiii cox; I') ykcychas sccenyus;

/1) xnebnuwiii keac.

Hexomopuvim xumuueckum snemenmam ux nepeoomrpuléamenu 0anu UMEeHd 8 4ecmsb HA38aHULL CBOUX
2ocyoapcme (Ha poOHOM Ul TAMUHCKOM A3blKe). Bce nepeuucnennvle anemeHmol HA36aHbl 8 4eCmb
€BPONeNiCKUX CMpaH, Kpome

A) nononus, b) eepmanus; B) pymenus; I') nannaous; /1) ppanyus.
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HEPEYEHb MATEPHAJIBHO-TEXHUYECKOTI'O OBECIIEYEHMU A

JUia npoBeNeHUs SKCIIEPUMEHTAIBHOTO Typa JIOCTATOYHO PEAKTUBOB M 000OpPYHOBaHUSA,
KOTOPBIMM YKOMIIJIEKTOBAHA Ka)K/1asl LIKOJIA.
Jlj1g IpoBeieHUsl TEOPETUUECKUX TYPOB HEOOXOIUMBI TETPAM, PYUKH, KAIbKYJISTOPBI.

K Tteopernueckomy Typy cieqyer pacnedaratb M Pa3MHOXHUTh B HEOOXOJIUMOM
KOJIMYECTBE CIIPABOYHBIC JAHHBIC.: NEPUOTUYECKYIO CUCTEMY XHMHUYECKHUX 3JIEMEHTOB, TaOIHUIlY
PacTBOPUMOCTH KHCIJIOT, OCHOBAHUM U COJIEH, DIEKTPOXMUMHUYECKUU DPsiJl HAIPSOHKEHUH METaIOB

(mpunoxenue 1,2).
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Ipunoxenue 1
NEPUOOANYECKAA CUCTEMA JJIEMEHTOB . U. MEHOEJIEEBA

1 2 | 3 [ | 4] 5 [ e | 7 | 8] 9 | 10 | 1 [ 12| 13 14| 15 16] 17 18
1 2
1 H He
1,008 4,0026
3 4 5 6 7 8 9 10
2 Li Be B C N 0] F Ne
6,941 | 9,0122 10,811 | 12,011 | 14,007 | 15,999 | 18,998 | 20,180
1 12 13 14 15 16 17 18
3 Na Mg Al Si P S Cl Ar
22,9897 | 24,3050 26,982 | 28,086 | 30,974 | 32,066 | 35,453 | 39,948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4 K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39,0983 | 40,078 | 44,9559 47,867 | 50,9415 | 51,9961 | 54,9380 | 55,845 | 58,9332 | 58,6934 | 63,546 | 65,39 | 69,723 | 72,61 | 74,922 | 78,96 | 79,904 | 83,80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
5 Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
85,4678 | 87,62 | 88,9059 91,224 | 92,9064 | 9594 | 98,9063 | 101,07 | 102,9055 | 106,42 | 107,868 | 112,411 | 114,82 | 118,71 | 121,75 | 127,60 | 126,905 | 131,29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6 Cs Ba La 1 Hf Ta W Re Os Ir Pt Au Hg Ti Pb Bi Po At Rn
132,9054 | 137,327 | 138,9055 178,49 | 180,9479 | 183,84 | 186,207 | 190,23 | 192,217 | 195,078 | 196,966 | 200,59 | 204,383 | 207,2 | 208,980 | [209] | [210] [222]
87 88 89 104 105 106 107 108 109 110 111
7 Fr Ra Ac **  Rf Db Sg Bh Hs Mt Ds Rg
[223] [226] [227] [261] [262] [263] [264] [265] | [268] [271] [272]
* 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
140,116 | 140,90765 144,24 [145] 150,36 | 151,964 | 157,25 | 158,92534 | 162,50 | 164,93032 | 167,26 | 168,93421 | 173,04 | 174,967
* 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232,0381 | 231,03588 | 238,0289 [237] [242] [243] [247] [247] [251] [252] [257] [258] [259] [262]

3NEKTPOXUMUYECKUN PAQ HANPAXEHUA METANNOB
Li, Rb, K, Cs, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Pb, (H), Bi, Cu, Hg, Ag, Pd, Pt, Au
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Ipunoxenue 2

V)

v}

PACTBOPUMOCTb COJIEWU, KUCJIOT K OCHOBAHWUWU BOAE

CH3;COO

PO,

SiOs%

COs*

2—
/)

S05>

SZ_

r

M | H| H

P

F | CI

H{ M| M | H|H

3_

NO

P

OH"

H

H

AHHUOH

KaTHOH

NH,"

Na"
Ag"

Ba
catt
Mg®
7n2"

cu?®
Co*

Hg*
Pb%*

Fe?t

Fe’t
Al%*

Cr3

Sn 2+

M n2+

M — manopactBopumo (< 0,1 M) H — repactBopumo (< 10 * M) —He cylmmiecTByeT WIN pasiaracTcsi BOLOM

P — pactBOpHUMO
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